electrons grows. The age of the injection is inversely proportional to the slope of each leg of the V 8 structure. For standard gradient/curvature drifts in Saturn's dipole magnetic field, the relationship is 9 10 ! dE dt = "6.87 keV min 
Analysis of Properties 23
We continue the statistical analysis of the properties of the injection/dispersion events, and 1 extend it to a larger sample space. With many more orbits of observation since Cassini's Saturn Orbit 2 Insertion (SOI), we are now able to include a much larger data set in our study, extending from June 
13
Here ! V " is the rotational velocity in km/s and ! R is the radial distance in R S . This is an improvement 14 over the rigid corotation assumption, although we still have to assume that the azimuthal velocity is the 15 same at all longitudes on a given L-shell. 16
17
As before, the analysis procedure still depends on subjective judgment, which inevitably 18 introduces errors when reading the observable properties from the spectrograms. To limit the impacts 19 of this error source, we adopt a set of selection criteria to limit our analysis to the most unambiguous 20 events. Specifically, each event we selected here has an identifiable center time, i.e., the intersection of 21 the structure legs with the time axis; the width of the legs must also be identifiable; and the slopes of 22 the legs must be reliably measurable. With these criteria, we selected 429 structures for analysis, 23 located between the radial distances 4.6 and 14.8 Saturn radii. Of these 429 events, 410 clustered7 between L values of 5 and 10, i.e., more than 95% of the total. Here we use histograms to display statistical distributions of various properties of 10 injection/dispersion events. In Figure 2 , the upper panel shows the age distribution of all 429 events, 11 while the bottom panel shows the distribution of longitudinal widths. One can conclude that most of 12 the events have ages of less than two hours and widths of less than one Saturn radius. However, some 13 events are as old as several Saturn rotation periods, and as wide as several Saturn radii. These results 14 are consistent with those of Hill et al. [2005] . Note that the lower limits on both the ages and the widths 15 are among the selection criteria, so that very young events, as discussed by Burch et al. [2005] , might 16 not be identified here. The lower limit for ages is about 0.25 hours, while the lower limit for widths is 17 about 0.1 Saturn radii. Upper limits on ages and widths are also implied by the selection criteria, which 18 tend to rule out both very old structures and very large-scale ones. 19
20
One thing that we are interested in is the distribution of injection longitudes, from which we 21
can obtain information about the modulation of these events by Saturn's rotating magnetosphere. A 22 recently defined longitude system, the Saturn Kilometric Radiation (SKR) system [Kurth et al., 2007] , 23 is now widely used. It is a dynamic system with a variable period that follows the rotational 24 modulation. Several magnetospheric phenomena have been reported to be well organized by this8 system, including SKR itself by definition [Kurth et al., 2007] al., 2006] , electron density in the inner magnetosphere [Gurnett et al., 2007] , and the energetic 2 particle flux in the outer magnetosphere [Carbary et al., 2007a ]. An immediate question hence arises: 3 could the injection/dispersion events also be modulated by this SKR longitude system? Our analysis is 4 motivated in part to address this question, using data obtained in the time range from January 2004 to 5
August 2006, when the SKR system was accurately applicable [Kurth et al., 2008] . 6 7
In Figure 3 , the upper panel shows the distribution of occurrence frequencies of the 8 injection/dispersion events versus their injection longitude in the SKR system. To obtain the 9 occurrence frequency in a given longitude bin, we divide the number of events found in that bin by the 10 time Cassini spent in the same sector. From the histogram, we conclude that the occurrence of 11 injection/dispersion events is randomly distributed with regard to injection longitude in the SKR 12 system, as there is no obvious clustering at any particular longitude. The injection/dispersion events seem to be organized surprisingly well by SLS longitude, in that the 18 occurrence frequency is systematically larger in the longitude range 
Periodogram analysis 7 8
To further study the possible periodicity of these events, we have done a periodogram 9
analysis, for which we converted our data to a time series. A simple step function was adopted to 10 obtain a time series, with the values set to one inside an injection structure, and zero elsewhere. If there 11 are several injections going on at the same time, we add one to the function's value for each event. 12
13
After the time series is obtained, the major problem for a periodicity analysis is the fact that 14 our time series is unevenly spaced. As stated above, we are focusing on the inner part of Saturn's 15 magnetosphere, since most of the events are found when the Cassini spacecraft was in the range 5 < L 16 < 10. Our data set has huge gaps when the spacecraft is not in this range. Hence, the commonly-used 17 spectrum techniques such as the Fast Fourier Transform (FFT) are impractical, because the Fourier 18
Transform only works with series that are evenly spaced in time. Instead, we have applied the so-called 19
Lomb-Scargle Algorithm (or the "Lomb periodogram"), which also returns a power spectrum like the 20 FFT, but is designed to handle unevenly spaced data. The Lomb periodogram can test the hypothesis 21 that the time series contains a significant periodic signal by returning a "significance number" with 22
values ranging in the interval [0, 1.0]. The smaller this number is, the more significant the periodic 23 signal is. This algorithm was applied to determine the periods of some other magnetospheric 24 phenomena and has returned favorable outcomes for the magnetic field [Giampieri et al., 2006] and theenergetic particles [Carbary et al., 2007a] . 1 2 There is an existing procedure in the Interactive Data Language (IDL) library which is based 3 on the routine fasper from Press et al. [1992] , named LNP_TEST. After a smoothing and detrending 4 process, this procedure was applied directly. Figure 8 shows the normalized power spectrum, where the 5 frequency axis has been converted to time in order to represent the period directly. The most significant 6 feature of this result is its lack of features; instead, a forest of peaks fills the interval between 9.5 hours 7 and 12.5 hours, with no particularly significant peaks that might represent a dominant period in the 8 original data. 
